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(7) ABSTRACT

A device for storing and control delivery of a pressurized
product in which the valve (3) that connects the outer and
inner containers, has a housing connecting the outer and
inner containers (1), a piston (11), and a sealing region
which is formed a stop surface (19) provided on the outer
container (1) and facing in a direction opposite to a delivery
direction of the pressurized product (16), a sealing surface
(12) provided on the valve piston (11) and facing in the
delivery direction, and a valve sealing ring (14) located
between the stop surface (19) of the outer container and the
sealing surface (12) of the valve piston (11), with the valve
sealing region being arranged in an interior of the inner
container (2).

8 Claims, 2 Drawing Sheets
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DEVICE FOR STORING AND A
CONTROLLED DELIVERY OF A
PRESSURIZED PRODUCT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a device for storing and
a controlled delivery of a pressurized product and including
a substantially dimensionally stable outer container, a flex-
ible inner container for storing the pressurized product and
located in the outer container, a pressurized liquid or gaseous
motive medium located in an intermediate space between
the outer container and the inner container, and a valve for
connecting the outer and inner containers and having a
housing for connecting the outer and inner containers, a
piston, and a sealing region.

2. Description of the Prior Art

European publication EP 0 320 510B1 discloses a device
for storing and a controlled delivery of a pressurized product
and including a substantially dimensionally stable outer
container, a flexible inner container for storing the pressur-
ized product and located in the outer container, a pressurized
liquid or gaseous motive medium located in an intermediate
space between the outer container and the inner container,
and a valve for connecting the outer and inner containers.

Because the valve can be welded to the inner container,
the inner layer of the inner container and the valve housing
are formed of an easy weldable material. As a rule, poly-
ethylene (PE) or polypropylene (PP) are used. However,
these materials are not sufficiently diffusion-proof.
Therefore, the motive means, gas or liquid, can intermix
with the product stored in the inner container as a result of
a diffusion process. This causes a pressure drop in the motive
medium and contamination of the stored product.

Accordingly, an object of the present invention is to
provide a device for storing and a controlled delivery of a
pressurized product in which intermixing of the product,
which is stored in the inner container, with the motive gas or
liquid, which is located in the intermediate space between
the outer and inner containers, is reliably prevented.

SUMMARY OF THE INVENTION

This and other objects of the present invention, which will
become apparent hereinafter, are achieved by providing a
device for storing and a controlled delivery of a pressurized
product in which the inner container is formed of a foil of a
diffusion-proof material, and the valve sealing region is
arranged in the interior of the inner container.

The arrangement of the valve sealing region in the inner
container and forming the inner container of a diffusion-
proof material prevent intermixing of the pressurized prod-
uct with the motive gas or liquid. The motive medium,
which diffuses through the valve housing, is expelled from
the device through the opening in the outer container.

In order to prevent the product from leaving the inner
container when the valve is in its non-actuated position,
preferably the valve piston is biased against a stop surface
provided on the valve housing by a spring, with the valve
sealing ring being arranged between the valve piston and the
stop surface.

According to the present invention, a valve spool, which
is formed integrally with the valve piston, projects from the
piston in the product delivery direction and has a side
opening located in the region of the valve sealing ring and
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opening into a central outlet channel formed in the spool.
The outlet opening of the outlet channel of the valve spool
is located in the end surface of the spool remote from the
valve sealing region. In the valve closed position, the side
inlet opening is located outside of the valve sealing region,
i.e., outside of the inner container. For moving the valve to
its open position, the piston is displaced in a direction
opposite the delivery direction against the biasing force of
the spring that biases the piston against the stop surface
provided on the valve housing. Upon movement of the
piston in the direction opposite the delivery direction, the
side inlet opening of the spool is located in the interior of the
inner container, and the product flows through the side inlet
opening and the central outlet channel outside of the device.

Preferably, to provide for a good weldability of the valve
housing with the inner container, the foil, of which the inner
container is made, is formed of two layers. In addition to the
layer of a substantially diffusion-proof material, there is
provided a further, inner layer formed of the material weld-
able with the valve housing.

Advantageously, the foil has, in addition to a layer of a
substantially diffusion-proof material, a further, outer layer
formed of a material resistant to a mechanical load.

The diffusion-proof material is usually aluminum or an
aluminum alloy.

A particularly good weldability of the valve housing with
the inner container is achieved when both the inner layer of
the inner container and the valve housing are formed of
polyethylene (PE) or polypropylene (PP).

The outer layer of the inner container is usually formed of
polyamide or polyester.

The novel features of the present invention, which are
considered as characteristic for the invention, are set forth in
the appended claims. The invention itself, however, both as
to its construction and its mode of operation, together with
additional advantages and objects thereof, will be best
understood from the following detailed description of pre-
ferred embodiments, when read with reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the Drawings:

FIG. 1 shows a cross-sectional view of a first embodiment
of a device for storing and delivery of a pressurized
product according to the present invention; and

FIG. 2 shows a cross-sectional view of a second embodi-
ment of a device for storing and delivery of a pressur-
ized product according the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A device for storing and delivery of a pressurized product
16 according to the present invention, which is shown in
FIGS. 1-2, can be formed, e.g., as an aerosol can. In both
FIGS. 1 and 2, the same reference numerals are used for the
designation of the same elements. The inventive device
includes a dimensionally stable outer container 1 and a
flexible inner container 2 arranged in the outer container 1.
The two containers 1 and 2 are connected with each other by
a valve 3. The pressurized product, 16, e.g., a pressurized
ignitable gas, is received in the inner container 2.

The valve 3 has a substantially tubular valve housing 7
having a stop surface 19. In the valve housing 7, there are
arranged a piston 11, a cylindrical valve spool 4, which is
formed integrally with the piston 11, a spring 9, a sealing
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ring 14, and a locking sleeve 8. The stop surface 19 is
formed by an intermediate wall 23 of the valve housing 7
located in the middle region of the housing 7. The valve
spool 4 projects from the piston 11 in the delivery direction
and extends through the intermediate wall 23 and through an
opening formed in the outer container. In the region of the
sealing ring 14, the valve spool 4 has an inlet opening 6 that
opens into a central outlet channel 5 of the valve spool 4.

The sealing region of the valve 3 is formed by the stop
surface 19 of the housing 7, by a sealing surface 12 of the
piston 11 facing in the delivery direction of the product 16,
and by a sealing ring 14 located between the stop surface 19
of the housing 7 and the sealing surface 12 of the piston 11.

The valve 3 is substantially located in the inner container
2. In a closed position of the device, the spring 9 biases the
piston in the delivery direction, and the sealing region of the
valve 3 seals the inner container 2 against atmosphere. When
the piston 11 is displaced against the biasing force of the
spring 9, in the direction opposite to the delivery direction,
to its release position, the product 16 can flow out of the
device.

In the intermediate space between the outer container 1
and the inner container 2, there is stored, under pressure,
liquid and/or gaseous motive means 15. The inner container
2 is formed of a foil made of at least one, substantially
diffusion-proof material.

The valve housing 7 has a free end region with a radially
widened outer profile 7a. The radially widened outer profile
serves to formlockingly axially secure the valve housing 7 in
the outer container 1.

The intermediate space between the outer container 1 and
the inner container 2 is sealed against the atmosphere by an
elastic sealing ring 13. The sealing ring 13 is arranged
between the first, free end of the valve housing 7 which faces
in the delivery direction and adjoins the widened outer
profile 7a of the valve housing 7, and a bearing surface of
the outer container 1 which faces in the direction counter to
the delivery direction.

The valve sealing ring 14, which forms part of the sealing
region, is axially secured with the locking sleeve 8. The
locking sleeve 8 extends from the second end of the valve
housing 7 opposite the widened outer profile 7a into the
valve housing 7. The locking sleeve 8 is formlockingly
secured in the valve housing 7. The spring 9 is located
between a stop shoulder 8a of the locking sleeve 8, which
faces in the delivery direction, and the piston 11.

The inner container 2, which is shown in FIG. 1, is
formed, as it has already been discussed above, of a foil
having a layer 24 made of a substantially diffusion-proof
material. The container 2 can be covered with a layer 2b of
a further material resistant to mechanical loads.

The valve housing, which is shown in FIG. 1, is formed
of two coaxial parts 7' and 7" between which the circum-
ferential region of the opening of the inner container 2 and
a sealing ring 20 are located. The region of the inner
container 2, which surrounds its opening, is sealed with the
sealing ring 20 that remains in a compression state by the
provision of a weld 18 between the two parts 7' and 7" of the
valve housing 7.

The foil, of which the inner container 2 shown in FIG. 2
is formed of three layers 2a, 2b, 2¢ (shown at a larger scale).
In addition to the layer 2a formed of a substantially
diffusion-proof material, there are provided further an inner
layer 2¢ and an outer layer 2b. The inner layer 2c¢ is formed
of a material weldable with the valve housing 7, e.g.,
polyethylene (PE) or polypropylene (PP). The outer layer 2b
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is formed of a material resistant to mechanical loads, e.g.,
polyamide or polyester. As a diffusion-proof material, alu-
minum or an aluminum alloy is used.

The valve housing 7, which is shown in FIG. 2, is formed,
e.g., of polyethylene (PE) or polypropylene (PP). The valve
housing 7 is formed as a one-piece part. The opening region
22 of the inner container 2, which surrounds the outer
surface 21 of the valve housing 7, is welded thereto.

Though the present invention was shown and described
with references to the preferred embodiments, such are
merely illustrative of the present invention and are not to be
construed as a limitation thereof, and various modifications
to the present invention will be apparent to those skilled in
the art. It is, therefore, not intended that the present inven-
tion be limited to the disclosed embodiments or details
thereof, and the present invention includes all of variations
and/or alternative embodiments within the spirit and scope
of the present invention as defined by the appended claims.

What is claimed is:

1. A device for storing and a controlled delivery of a
pressurized product (16), comprising a substantially dimen-
sionally stable outer container (1); a flexible inner container
(2) for storing the pressurized product (16) and located in the
outer container (1) and formed of a foil having at least one
layer (2a) formed of a substantially diffusion-proof material;
at least one of a pressurized liquid motive means and a
pressurized gaseous motive means located in an intermedi-
ate space between the outer container (1) and the inner
container (2); and a valve (3) for connecting the outer (1)
and inner (2) containers, the valve (3) having a housing (7)
for connecting the outer and inner containers (1), a piston
(11), and a sealing region which is formed a stop surface (19)
provided on the outer container (1) and facing in a direction
opposite to a delivery direction of the pressurized product
(16), a sealing surface (12) provided on the valve piston (11)
and facing in the delivery direction, and a valve sealing ring
(14) located between the stop surface (19) of the outer
container and the sealing surface (12) of the valve piston
(11), the valve sealing region being arranged in an interior
of the inner container (2).

2. A device according to claim 1, further comprising a
spring (9) for biasing the piston (11) in the delivery
direction, the piston (11) displacing the valve sealing region
in the direction opposite the delivery direction upon being
displaced in the direction opposite the delivery direction.

3. A device according to claim 2, further comprising a
valve spool (4) projecting from the piston (11) in the
delivery direction and having a central outlet channel (5) and
a side opening (6) located in a region of the valve sealing
ring (14) and opening into the central outlet channel (5).

4. A device according to claim 1, wherein the foil has, in
addition to the layer (2a) of a substantially diffusion-proof
material, a further inner layer (2¢) formed of a material
weldable with the valve housing (7).

5. A device according to claim 4, wherein the inner layer
(2¢) and the valve housing are formed of one of polyethylene
and polypropylene.

6. A device according to claim 1, wherein the foil has, in
addition to the layer (2a) of a substantially diffusion-proof
material, a further outer layer (2b) formed of a material
resistant to mechanical loads.

7. A device according to claim 6, wherein the outer layer
(2b) is formed of one of polyamide and polyester.

8. A device according to claim 1, wherein one of alumi-
num or an aluminum alloy is used as a diffusion-proof
material.



